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DESCRIPTION 

CRYSTALLIZATION METHOD OF HIGHLY STABLE CRYSTALS 
OF ASPARTAME DERIVATIVE 

(Technical Field) 

The present invention relates to a process for 
preparing the highly stable crystals of N-[N-(3,3- 
dimethylbutyl) -L-a-aspartyl] -L-phenyl alanine methyl ester, 
which is a high intensity sweetener. L-a-aspartyl-L- 
phenylalanine methyl ester is, as is well known, one of 
amino acid type high intensity sweeteners which has already 
been commercialized, and it is abbreviated as APM or 
aspartame. The sweetener relating to the present invention 
is therefore considered as an APM or aspartame derivative, 
and will hereinafter be abbreviated as N-(3,3- 
dimethylbutyl)-APM. "Additionally, this sweetener is 
abbreviated as Neotame in some publications. 

(Background Art) 

N-(3,3-dimethylbutyl)-ATM has a sweetening potency, on 
the weight basis, of at least 50 times that of aspartame 
and about 10,000 times that of sucrose (table sugar) so 
that it can constitute a high intensity sweetener. 

Since sweetening agents are mainly employed in foods 
for human consumption, they must be prepared using a method 
which can provide a highly purified product substantially 
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free from impurities or decomposition products. 
Furthermore, in the case of a sweetening substance which 
tends to be decomposed relatively easily, like N-(3,3- 
dimethylbutyl) -APM, some countermeasures are required 
against the decomposition thereof after forwarded as a 
product * 

The already known crystals of N- (3, 3-dimethylbutyl) - 
APM are described in WO95/30689 with reference to the IR 
spectrum data. The present inventors have confirmed that 
these crystals are monohydrate crystals as a result of the 
X-ray crystal structure analysis, and that they show the 
specific peaks of diffracted X-rays at angles of 
diffraction of at least 6.0°, 24.8°, 8.2° and 16.5° when 
measured by a powder X-ray dif f ractometer using CuKa 
radiation. The present inventors have decided to call 
these crystals *A-type crystal" for convenience' sake. 

Meanwhile, a preparation process of N-(3,3- 
dimethylbutyl) -APM is also described in USP 5,27 8,8 62, 
wherein high purity (97% by HPLC) N- (3, 3-dimethylbutyl) -APM 
is obtained by crystallization using methanol and water as 
the crystallization solvent. 

And, the present inventors have followed Example 1 of 
the said USP 5,278,862. As the results, although they have 
confirmed the reproducibility of the data on purity (98% by 
HPLC) , they could not confirm the formation of A- type 
crystals. In greater detail, the resulting crystals 
showed, as wet crystals, the specific peaks of diffracted 
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x-rays at angles of diffraction (29, CuKa rays) of at least 
5.1°, 21.1% 21.3° and 8.3°. The powder X-ray diffraction 
pattern at this time will be given in FIG. 1. These 
crystals will hereinafter be called 'B-type crystal" . 

Furthermore, the B-type crystals obtained by following 
Example 1 of the said USP 5,728,862, when dried, gave 
crystals exhibiting the specific peaks of diffracted X-rays 
at angles of diffraction (26, CuKa rays) of at least 5.6°, 
8.4°, 17.1° and 18.8°. The powder X-ray diffraction 
pattern at this time will be given in FIG. 2. As a result 
of measurement by Karl Fisher's method, the water content 
of these crystals were found to be 0.6 wt.%. These 
crystals will hereinafter be called *G-type crystal". 

The resulting G-type crystals and A-type crystals of 
N-(3,3-dimethylbutyl)-APM were tested at 70°C, concerning 
their stability. As a result, after the lapse of 160 
hours, the remaining ratio of the N- (3, 3-dimethylbutyl) -APM 
in the form of the G-type crystals was 34 wt.%, while that 
in the form of the A-type crystals was 94 wt.%, suggesting 
that N- (3, 3-dimethylbutyl) -APM is more stable in the form 
of A-type crystals. The relationship between the storage 
time and the remaining ratio of N- (3, 3-dimethylbutyl) -APM 
in this test will be shown below in Table 1. 
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Table 1: Stability test at 70°C 



Time elapsed (hrs) 

0 

52 

160 

Crystal 
type 

Remaining 
ratio (wt.%) 

Remaining 
ratio (wt.%) 

Remaining 
ratio (wt.%) 

A 

95 

95 

94 

G 

96 

87 

34 


As described above, it has been found that according 
to Example 1 of USP 5,728,862, G-type crystals of N-(3,3- 
dimethylbutyl) -APM which are inferior to A-type crystals in 
stability, are obtained, 

(Disclosure of the Invention) 

As has been described above, a process for stably 
preparing A-type crystals excellent in stability, of N- 

(3,3-dimethylbutyl)-APM at a low cost, has not yet been 
established in the existing state of art. 

Therefore, it is an object of the present invention to 
provide a process for stably and conveniently preparing 
highly stable A-type crystals of N- (3, 3-dimethylbutyl ) -APM, 
which is a high intensity sweetener. 

With a view to attaining the above-described object, 
the present inventors have carried out an extensive and 
intensive investigation. As a result, it has been found 
that, upon crystallization of N- (3, 3-dimethylbutyl) -APM 
from a crystallization solvent consisting of water singly 
or a mixed solvent of water/alcohol, A-type crystals can be 
obtained stably as wet crystals by controlling the 
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nucleation temperature, and the type of the crystals to be 
precipitated can be controlled to be A-type by using A-type 
crystals as seed crystals; and that dry A-type crystals can 
be obtained by drying these A-type crystals to have a water 
content of 3 to 6 wt.% (inclusive of the water of 
crystallization) . Based on these findings, the present 
invention has been completed. It should be noted that the 
term ^controlling the nucleation temperature" as used 
herein means * controlling so as to generate nucleation at 
30°C or greater" . 

Accordingly, the present invention relates, in a first 
aspect, to a crystallization method of N-[N-(3,3- 

dimethylbutyl) -L-a-aspartyl] -L-phenylalanine methyl ester 
crystals exhibiting the specific peaks of diffracted X-rays 
at angles of diffraction (20, CuKot rays) of at least 6.0°, 
24.8°, 8.2° and 16.5°, which comprises using water alone or 
a mixture of water and a lower alcohol as the 
crystallization solvent and controlling the nucleation 
temperature at 30°C or greater, and in a second aspect, to 
a crystallization method of N- [N- (3, 3-dimethylbutyl) -L~a- 
aspartyl] -L-phenylalanine methyl ester crystals, which 
comprises using water alone or a mixture of water and a 
lower alcohol as the crystallization solvent and using, as 
the seed crystals, N- [N- (3, 3-dimethylbutyl) -L-a-aspartyl] - 
L-phenylalanine methyl ester crystals exhibiting the 
specific peaks of diffracted X-rays at angles of 
diffraction (26, CuKa rays) of at least 6.0% 24.8% 8.2° 


DF4327/PCT/B-504 


and 16.5°, whereby the same type of crystals as the seed 
crystals are preferentially precipitated. 

In the first place, the first-mentioned 
crystallization method will be described below. 

Examples of the lower alcohol usable as a 
crystallization solvent according to the present 
crystallization method which belongs to a nucleation-point 
controlling method, include methanol, ethanol, isopropanol, 
and the like. Among them, methanol is more preferred 
because it can be supplied industrially at a low cost. 

Although there are no particular limitations imposed 
on the methanol content in the crystallization system, the 
methanol content in the solution to be subjected to 
crystallization is preferably 15 wt.% or less because an 
excessively high methanol content disturbs smooth 
crystallization . 

A-type crystals can be obtained by nucleation at 30 °C 
or greater. However, since high crystallization 
temperatures allow the decomposition of N-(3,3- 
dimethylbutyl) -APM to proceed, it is, in practice, 
preferred to generate nucleation at 30 to 65°C, more 
preferably 40 to 50°C. Concreate methods of such 
nucleation within the above-described range can be carried 
out, for example, (a) by maintaining a supersaturated 
solution of N- (3, 3-dimethylbutyl) -APM at a temperature 
within the above-described range until nucleation occurs, 
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(b) by cooling a saturated or supersaturated solution of N- 
(3, 3~dimethylbutyl) -APM having a temperature of 30°C or 
greater and generating nucleation before the temperature is 
lowered to 30 °C, or the like. In such methods of 
nucleation, application of a mechanical impact such as 
supersonic or the like from the outside is effective for 
early nucleation. In short, it is easy for those who are 
skilled in the art to control the nucleation temperature by 
using, in appropriate combinations, factors such as 
concentration of N- (3, 3-dimethylbutyl) -APM before beginning 
of crystallization, temperature, time, cooling rate, 
mechanical impact and the like. 

When crystallization is started in the crystallization 
solvent system using water alone or a mixture of 
water/methanol, A-type crystals can be obtained, as has 
been described above, by controlling the nucleation 
temperature to be 30 °C or greater. By generating 
nucleation crystallization at a temperature lower than the 
above, however, A-type crystals are not formed but B-type 
crystals are formed as wet crystals. Such nucleation at 
such a lower temperature must therefore be avoided. 

The present crystallization method can be conducted in 
accordance with the ordinary manners employed in the art as 
needed, except that the above-described solvent is employed 
for crystallization and the nucleation temperature is 
controlled to be 30°C or greater. 

it is needless to say that the present crystallization 
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method can be effected in any one of crystallization 
operation manners such as batch crystallization, continuous 
crystallization, agitation crystallization, static 
crystallization, and the like. 

It is well known that in any one of the above- 
described crystallization operation manners, the solubility 
of a substance to be crystallized is preferably lowered by 
using cooling crystallization (cooling operation) in 
combination in order to heighten the yield of crystals. 

In the present crystallization method, it is of course 
possible to use cooling operation in combination. In 
greater detail, once A-type crystals are formed by 
adjusting the nucleation temperature to 30 °C or greater, 
the increased parts or the increment of the crystals 
resulting even after cooling of the crystallization system, 
is also A-type crystals because the already- formed A-type 
crystals serve as seed crystals. In the present 
crystallization method, no particular limitations are 
imposed on until what temperature the solution is cooled 
before separation of the crystals by filtration. 

There are no particular limitations imposed on the 
apparatus for obtaining dry A-type crystals having a water 
content of 3 to 6 wt.% by drying the wet A-type crystals of 
N-(3,3-dimethylbutyl)-APM. A through-flow dryer, fluidized 
dryer, vacuum dryer, spray dryer, flash drying, pneumatic 
conveying dryer, or the like can be used freely. 
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In the next place, description will be made of the 
second-mentioned crystallization method. 

Concerning crystallization, seeding crystallization 
means, in general, a method of crystallizing preferentially 
the same kind of crystals as the crystals seeded, by 
seeding with the crystals in a solution to be subjected to 
crystallization. 

Examples of the lower alcohol usable as a 
crystallization solvent according to the present 
crystallization method which belongs, to a seeding 
crystallization method, include methanol, ethanol, 
isopropanol, and the like. Among them, methanol is more 
preferred because it can be supplied industrially at a low 
cost. This is the same as what has been deseribed in 
connection with the first-mentioned crystallization method. 

Although no particular limitations are imposed on the 
content of the lower alcohol in the solution to be 
subjected to crystallization, a content of 35 wt.% or less 
in the solution to be subjected to crystallization is 
preferred because too high alcohol concentrations disturb 
smooth precipitation of crystals. The alcohol 
concentration can be made higher according to this second- 
mentioned method compared with the first-mentioned 
crystallization method, because the addition of A-type 
crystals as seed crystals from the outside of the system 
makes it possible to omit adjustment of the nucleation 
temperature at 30 °C or greater. 
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According to the present seeding crystallization 
method, although no particular limitations are imposed on 
the temperature at which A-type crystals are added as seed 
crystals insofar as the solution is supersaturated at this 
temperature/ preferred is 20°C or greater, more preferably 
25°C or greater from the viewpoint of crystallizing 
operation easiness. 

Although no particular limitations are imposed on the 
amount of A-type crystals to be added as seed crystals, 
preferred is 0.2 to 30% relative to the weight of the 
initial solute in the solution to be. subjected to 
crystallization, because an excessively large amount 
deteriorates efficiency. 

Although no particular limitations are imposed on the 
form of A-type crystals to be added as seed crystals, a 
solid or slurry is preferably added. Also recommended is 
use, as seed crystals, of the remaining slurry as such in a 
continuous crystallization. 

The present crystallization method can be conducted in 
accordance with the ordinary manners as employed in the 
seeding crystallization method except for the above- 
described crystallization solvent and seed crystals. 

It is needless to say that the present crystallization 
method can be effected in any one of crystallization 
operation manners such as batch crystallization, continuous 
crystallization, agitation crystallization, static 
crystallization, and the like. 
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In any one of the above-described crystallization 
operation manners, the solubility of a substance to be 
crystallized is preferably lowered by using cooling 
crystallization (cooling operation) in combination in order 
to heighten the yield of crystals, this being the same as 
has been described above in connection with the first- 
mentioned crystallization method. 

Also, according to the present crystallization method, 
it is of course possible to use cooling operation in 
combination. No particular limitations are imposed on 
until what temperature the solution is cooled before 
separation of the crystals by filtration. 

There are no particular limitations imposed on the 
apparatus for obtaining dry A-type crystals having a water 
content of 3 to 6 wt.% by drying the wet A-type crystals of 
N- (3, 3-dimethylbutyl) -APM. As has been described above in 
connection with the first-mentioned crystallization method, 
a through-flow dryer, fluidized dryer, vacuum dryer, spray 
dryer, flash dryer, pneumatic conveying dryer or the like 
can be widely used. 

(Brief Description of the Drawings) 

FIG. 1 shows a powder X-ray diffraction pattern of the 
B-type crystals; 

FIG. 2 shows a powder x-ray diffraction pattern of the 
G-type crystals; 

FIG. 3 shows a powder X-ray diffraction pattern of the 
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wet A-type crystals {See Example 1); and 

FIG • 4 shows a powder X-ray diffraction pattern of the 
dry A-type crystals (See Example 1) 

(Best Mode for Carrying out the Invention) 

The present invention will hereinafter be described 
more specifically with reference to Examples. 

In the first place, Examples of the first-mentioned 
crystallization method will be described. 

Example 1: Preparation of A-type crystals of N-(3,3- 
dimethylbutyl ) -APM 
In a reactor being equipped with an agitating blade 
and permitting markedly smooth transfer of gaseous hydrogen 
into the liquid layer, the following substances were 
charged with stirring: 550 mL of ion-exchanged water, 1100 
mL of methanol, 61 g of aspartame, 20 g of 10% palladium- 
carbon (having a water content of 50 wt.%) and 19 g of 3,3- 
dimethylbutyl aldehyde . 

After the completion of charging, hydrogen gas was 
introduced at a flow rate of 200 mL/min while the mixture 
was continued to be stirred at room temperature. The 
progress of the reaction was monitored by sampling the 
reaction mixture and analyzing the resulting products in 
the samples by high-performance liquid chromatography 
(HPLC) . After six hours' reaction, the reactor was filled 
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with a nitrogen gas stream, followed by filtration through 
a microporous filter (0.50 ym) to remove the catalyst. The 
filtrate (1,4 60 g) , when analyzed, revealed that the N- 
(3, 3-dimethylbutyl) -APM had been produced in an amount of 
64 g (yield: 85%) . 

The filtrate was then concentrated to 497 g, whereby 
crystals were precipitated. The resulting slurry was 
heated at 70°C to dissolve the crystals. Then, the 
resulting solution was analyzed by gas chromatography, and 
revealed that the methanol content in the solution was 8.15 
wt . % . 

Subsequently, this uniform solution of N-(3,3- 
dimethylbutyl) -APM was gradually cooled from 70°C to 40°c 
and maintained at 40 °C for 1 hour, whereby nucleation was 
generated spontaneously. 

Next, the resulting slurry was then cooled to 5°C at a 
cooling rate of 5°C/hour, and aged overnight at this 
temperature, followed by separating the crystals by 
filtration. 

As a result of measuring the diffracted X-rays by 
using CuKa rays in accordance with the powder X-ray 
diffraction method, the wet crystals thus separated showed 
the specific peaks of diffracted X-rays at angles of 
diffraction (20, CuKa rays) of at least 6.0°, 24. 8°, 8,2° 
and 16.5°, indicating that the resulting crystals were A- 
type crystals. The powder X-ray diffraction pattern at 
this time will be shown in FIG. 3. And, the water content 
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of the crystals was found to be 51.14 wt.% as measured 
directly by the Karl Fisher's method. 

The above-described wet crystal's were then dried at 
50 °C under reduced pressure until the water content became 
5,8 wt.%, whereby 58 g of N- (3, 3-dimethylbutyl) -APM was 
obtained (yield: 72%, and a purity of 97% by HPLC) . As a 
result of measuring the diffracted X-rays in accordance 
with the powder X-ray diffraction method, the dried 
crystals showed the specific peaks of diffracted X-rays at 
angles of diffraction (28, CuKa rays) of at least 6.0°, 
24.8°, 8.2° and 16.5°, indicating that the resulting dry 
crystals were also A-type crystals. The powder X-ray 
diffraction pattern at this time will be shown in FIG. 4. 
The IR spectrum data of these crystals were completely 
identical to those described in WO95/30689. 

Example 2: Crystallization from a methanol /water mixed 
solvent (nucleation temperature: 47 °C) 
Into a three-necked flask, 5.0 g of N-(3,3- 
dimethylbutyl) -APM, L9 g of methanol and 30.9 g of water 
were weighed. The mixture was heated to 70°c to completely 
dissolve the crystals in the solvent, whereby a solution 
having a methanol content of 5 wt.% in the whole solution 
was prepared. Subsequently, the flask having the resulting 
solution therein was dipped in a water bath of 47 °C for 1 
hour. When the temperature of the solution in the flask 
became 47 °c, nucleation occurred spontaneously. After the 
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crystals were aged for 2 hours at the same temperature, the 
crystals were collected by filtration. 

The diffracted X-rays of the wet crystals thus 
collected were measured using CuKct rays in accordance with 
the powder X-ray diffraction method. As a result, the wet 
crystals were found to be A- type crystals. The wet 
crystals were then subjected to the same operation as in 
Example 1, whereby dry A-type crystals were obtained. 


Is! 
ft* 


Example 3: Crystallization from a methanol/water mixed 
solvent (nucleation temperature: 40 °C) 
In the same manner as in Example 2, 2.0 g of N-(3,3- 
dimethylbutyl)-APM, 2.1 g of methanol and 37.4 g of water 
were charged into a three-necked flask. The mixture was 
heated to 70°C to completely dissolve the crystals in the 
solvent, whereby a solution having a methanol content of 5 
wt.% in the whole solution was prepared. Subsequently, the 
flask having the resulting solution therein was dipped in a 
water bath of 40°C. When the temperature of the solution 
in the flask became 4 0°C, nucleation occurred 
spontaneously. After the crystals were aged for 1 hour at 
the same temperature, the resulting crystals were collected 
by filtration. 

The diffracted X-rays of the wet crystals thus 
collected were measured using CuKa rays in accordance with 
the powder X-ray diffraction method. As a result, the wet 
crystals were found to be A-type crystals. The wet 
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crystals were then subjected to the same operation as in 
Example 1, whereby dry A- type crystals were obtained. 

Example 4: Crystallization from an aqueous solution 
(nucleation temperature: 48 °C) 

Into a three-necked flask, N- (3, 3-dimethylbutyl) -APM 
and water were charged to prepare a slurry of N-(3,3- 
dimethylbutyl) -APM having a concentration of 5 g/dL in 
terms of the concentration in the homogeneous system. The 
resulting slurry was heated to 70°C to completely dissolve 
the crystals. Subsequently, the flask having the resulting 
solution therein was dipped in a water bath of 50°C. When 
the temperature of the solution in the flask became 48 °C, 
nucleation occurred spontaneously. After the crystals were 
aged for 2 hours at the same temperature, the resulting 
crystals were collected by filtration. 

The diffracted X-rays of the wet crystals thus 
collected were measured using CuKa rays in accordance with 
the powder X-ray diffraction method. As a result, the wet 
crystals were found to be A-type crystals. The wet 
crystals were then subjected to the same operation as in 
Example 1, whereby dry A-type crystals were obtained. 

Comparative Example 1: Crystallization from a 

methanol/water mixed solvent (nucleation 
temperature: 13°C) 
Into a three-necked flask, 13 g of N-(3,3- 
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dimethylbutyl) -APM, 31 g of methanol and 96 g of water were 
weighed. The resulting mixture was heated to 50°C to 
dissolve the crystals completely in the solvent, whereby a 
solution having a methanol content of 22 wt.% in terms of 
the concentration in the whole solution was prepared. 
Subsequently, the flask having the resulting solution 
therein was dipped in a water bath of 5°C for 1 hour. When 
the temperature of the solution became 13 °C, nucleation 
occurred spontaneously. After the crystals were aged for 2 
hours at the same temperature, the resulting crystals were 
collected by filtration. 

The diffracted X-rays of the wet crystals thus 
collected were measured using CuKa rays in accordance with 
the powder X-ray diffraction method. As a result, the wet 
crystals were found to be B-type crystals. 

Refer to Comparative Examples 2 and 3 which will be 
described later. 

In the next place, description will be made of 
Examples of the second-mentioned crystallization method. 

Example 5 (Seeding or implanting seed crystals at 28 °C> 

Into a three-necked flask, 22 g of N-(3,3- 
dimethylbutyl) -APM obtained in the same manner as in 
Example 1 was charged, followed by the addition of 22 g of 
methanol and 104 g of water. The resulting mixture was 
heated to 70 °C to completely dissolve the crystals in the 
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solvent, whereby a solution having a methanol content of 15 
wt.% in terms of the concentration in the whole solution 
was prepared. This vessel (three-necked flask) having the 
solution therein was equipped with an agitating blade, 
thermometer and the like, and then dipped in a water bath 
of 25 °C to cool the solution. When the temperature of the 
solution became 28 °C, 0.4 g of A- type crystals was added or 
implanted as seed crystals. After the crystals were aged 
for 2 hours in the water bath of 25°C, the resulting 
crystals were collected by filtration. 

As a result of measuring the diffracted X-rays of the 
wet crystals thus collected, by using CuKa rays in 
accordance with the powder X-ray diffraction method, they 
showed the specific peaks of diffracted X-rays at angles of 
diffraction (29, CuKa rays) of at least 6.0°, 24. 8°, 8.2° 
and 16.5°, indicating that the resulting crystals were A- 
type crystals. The powder X-ray diffraction pattern at 
this time was the same as that of the wet A-type crystals 
shown in FIG. 3. 

Subsequently, the above-described wet crystals were 
dried at 50°C under reduced pressure until the water 
content in the crystals became 4.5 wt.%. The powder X-ray 
diffraction pattern of the resulting crystals was identical 
to that of the dried A-type crystals as shown in FIG. 4, 
indicating that they were dry A-type crystals. 

Comparative Example 2 (Spontaneous nucleation at 25°C) 
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A three-necked flask containing therein the utterly 
same solution as in Example 5 was dipped in a water bath of 
25°C. When the temperature of the solution became 25°C, 
nucleation occurred spontaneously. After the crystals were 
aged for 2 hours in the water bath of 25°C / the resulting 
crystals were collected by filtration. 

As a result of measuring the diffracted X-rays of the 
wet crystals thus separated by filtering, by using CuKa 
rays in accordance with the powder X-ray diffraction 
method, the wet crystals thus collected showed the specific 
peaks of diffracted X-rays at angles of diffraction (26, 
CuKa rays) of at least 5.2°, 8.4°, 10.2° and 18. 2% 
indicating that the resulting crystals were B-type 
crystals . 


Example 6 (Seeding at 22°C) 

In the same manner as in Example 5, into a three- 
necked flask were charged 8.0 g of N- (3, 3-dimethylbutyl ) - 
APM, 24.2 g of methanol and 129.4 g of water. The 
resulting mixture was heated to 70°C to completely dissolve 
the crystals in the solvent, whereby a solution having a 
methanol content of 15 wt.% in terms of the concentration 
in the whole solution was prepared. Subsequently, the 
three-necked flask having the solution therein was dipped 
in a water bath of 20 °C to cool the solution. When the 
temperature of the solution became 22 °C, 0.16 g of A-type 
crystals was added as seed crystals. After the crystals 
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were aged for 2 hours in the water bath of 20°C, the 
resulting crystals were collected by filtration. 

As a result of measuring the diffracted X-rays of the 
wet crystals thus collected by filtering, by using CuKot 
rays in accordance with the powder X-ray diffraction 
method, it was found that the wet crystals were A-type 
crystals. Subsequently, the wet crystals were dried in the 
same manner as in Example 5, to obtain dry A-type crystals. 

Comparative Example 3 (Spontaneous nucleation at 21 °C) 
A three-necked flask containing therein the same 
solution as in Example 6 was dipped in a water bath of 
20°C. When the temperature of the solution became 21°C, 
nucleation occurred spontaneously. After the crystals were 
aged for 2 hours in the water bath of 20°C, the resulting 
crystals were collected by filtration. 

As a result of measuring the diffracted X-rays of the 
wet crystals thus separated by filtering, by using CuKa 
rays in accordance with the powder X-ray diffraction 
method, it was found that the wet crystals were B-type 
crystals, and it was tried in vain to confirm the existence 
of A-type crystals. 

(Industrial Applicability) 

According to the present invention, highly stable 
crystals of N- (3, 3-dimethylbutyl) -APM, which is a high 
intensive sweetener, can be prepared conveniently and at a 
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low cost, by carrying out crystallization while controll 
the nucleation temperature and the composition of an N- 
(3, 3-dimethylbutyl) -APM solution, or while using A-type 
crystals of N- (3, 3-dimethylbutyl) -APM as seed crystals. 
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CLAIMS 

1. A crystallization method of N-[N-{3,3- 

dimethylbutyl) -L-a-aspartyl] -L-phenylalanine methyl ester 
crystals exhibiting the specific peaks of diffracted X-rays 

at angles of diffraction (29, CuKa rays) of at least 6.0°, 
24.8°, 8.2° and 16, 5° , which comprises using water alone or 
a mixture of water and a lower alcohol as the 
crystallization solvent and maintaining the nucleation 
temperature at 30 °C or greater. 

2. The crystallization method of Claim 1, wherein 
said lower alcohol is methanol, and the methanol content in 
the whole solution to be subjected to crystallization is 15 
wt.% or less. 

3. A crystallization method of N-[N-(3 A 3- 

dimethylbutyl)-L-a-aspartyl]-L-phenylalanine methyl ester 
crystals, which comprises using water alone or a mixture of 
water and a lower alcohol as the crystallization solvent 
and using, as the seed crystals, N- [N- (3, 3-dimethylbutyl) - 
L-a-aspartyl] -L-phenylalanine methyl ester crystals 
exhibiting the specific peaks of diffracted X-rays at 
angles of diffraction (26, CuKa rays) of at least 6.0°, 
2 4.8°, 8.2° and 16.5°, whereby the same type of crystals as 
the seed crystals are allowed to be preferentially 
precipitated. 

4. The crystallization method of Claim 3, wherein 
said lower alcohol is methanol. 
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ABSTRACT 

Disclosed in the present application are a 
crystallization method of N- [N- (3, 3-dimethylbutyl) -L-a- 
aspartyl] -L-phenylalanine methyl ester crystals excellent 
in stability, which comprises using water alone or a 
mixture of water and a lower alcohol as the crystallization 
solvent and maintaining the nucleation temperature at 30 °C 
or greater, as well as a crystallization method of N- [N- 
(3, 3-dimethylbutyl) -L-a-aspartyl] -L-phenylalanine methyl 
ester crystals excellent in stability, which comprises 
using water alone or a mixture of water and a lower alcohol 
as the crystallization solvent and using, as the seed 
crystals, N- [N- (3, 3-dimethylbutyl) -L-a-aspartyl] -L- 
phenylalanine methyl ester crystals exhibiting the specific 
peaks of diffracted X-rays at angles of diffraction (20, 
CuKa rays) of at least 6.0°, 24.8°, 8.2° and 16.5°, whereby 
the same type of crystals as the seed crystals are allowed 
to be preferentially precipitated, in accordance with which 
crystallization methods highly stable N-(3,3- 
dimethylbutyl)-APM crystals can be obtained stably and 
inexpensively. 


OBLOK ST AL (70S) 413-3000 


09/830159 



DF4 32 7 / PCT/B- 504 0BL0NSTAL tfQ841&900? 


IIjxjcket^^^^hect^-^- 0 09/8^0159 


CM 



2/4 


// PUT/ B— i>U4 


OBLOHETAL(703)4134000 w Q^/ 830159 

DOCKET *££^2£ZjfflEEL^^-±. A 



3/4 


327/PCT/B-^A OBLONETAL (703) 4134000 ' / 09/8307 



Aq.xsueq.uT uoTq.o-e3g:jTa 


4/4 


DF4327/PCT/US/B-504 


Page 1 of 3 


Declaration and Power of Attorney For Patent Application 


As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed and 
for which a patent is sought on the invention entitled CRYSTALLIZATION METHOD OF HIGHLY 
STABLE CRYSTALS OF ASPARTAME DERIVATIVE the specification of which was filed on 
November 1, 1999 as PCT International Application Number PCT/JP99/06082. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims. 

I acknowledge the duty to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1.56. 

I hereby claim foreign priority under Title 35, United States Code, Section 119 (a) - (d) or 
365(b) of any foreign application^) for patent, or Section 365(a) of any PCT International application 
which designated at least one country other than the United States, listed below and have also 
identified below, by checking the box, any foreign application for patent, or PCT International 
application having a filing date before that of the application on which priority is claimed. 

Prior Foreign Application^) Priority Claimed 

3102257*98 Japan 3Q/October/'98 @ □ 

(Number) (Country) (Day/Month/Year Filed) Yes No 

310226/'98 Japan 30/October/'98 0 □ 

(Number) (Country) (Day/Month/Year Filed) YeS No 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 


POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith: 
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Norman F. Obion, Reg. No. J4^1&_Marvin J. Spivak, Reg. N o. 24,913; C . Irvin McClelland, Reg. No. 
^21^124; Gregory J. Maier, Reg. N o. 25,599; Art hur I. Neustadt, Reg. No. 24 J 85jy3idiard D. Kelly, Reg. 
No. 27/7571 James D - Hamilton, Reg. NaJ 8 I 421; Ec khard H. Kuesters, Reg. No.^28,870; Robert T. 
Pous, Reg. No. 29,099; Ch arles L. GhoLz, Reg. N o. 26,395; W illiam E. Beaumont, Reg. NoJ*0J>96i_ 
Jean-Paul Lavalleye, Reg. No._3JJMi_S.tephen G. Baxter, Reg. No. 32,884; Richard L. Treanor, Reg. 
NaJ6 J 379j_Stfij^n P. Weihrouch, Reg. No . 32,829; Joh n T. Goolkasian, Reg. No. J6J^42^Ri£hard L. 
r^A Chmn, Reg. No. 34,305; St& ven E. Lipman, Reg. N o. 30,011jjC arl E. Schher, Reg. No. 34^26LJames J. 
^^[Kulbaski, Re S- No - 34.648;, Richard A. Neifeld, Reg. No ^55^299^ Derek Mason, Reg. No. 35,270; 
Surinder Sachar, Reg. No. 34^23^k£frey B. Mclntyre, Reg. No. 36,867; Wil liam T. Enos, Reg. No. 
33,128; Michael E. McCabe, Jr., Reg. No. J7J£2iBradley D. Lytle, Reg. N o. 40,073; a nd Michael R. 
Casey, Reg. No. 40,294, with full powers of substitution and revocation. 

Send Correspondence to: 
M OBLON, SPIVAK, McCLELLAND, M ATER NFJTSTADT. PC 

i| FOURTH FLOOR 

W 1755 JEFFERSON DAVISJ gGH&AS: 

fsii 

fl ARLINGTON, VIRGINIA 222Q2 TT S^- 


» Direct Telephone Calls to: (703) 413-3000 


K A Full name of first joint inventor: Shigeru KAWAHARA 


rfr 


Inventor's signature Date 


JH>0 


Residence: c/o Aminoscience Laboratories, Ajinomoto Co., Inc., 1-1, Suzuki-cho, Kawasaki-ku, 

Kawasaki-shi, Kanagawa- ken 210-8681 JAPAN U P 
Citizenship: Japan 

Post Office Address: same as the above residence. 

Full name of second joint inventor: Akihiro KISHISHITA 
Inventor's signature Date 


lesidence: c/o Aminoscience Laboratories, 


June if ,2001 


Residence: c/o Aminoscience Laboratories, Ajinomoto Co., Inc., 1-1, Suzuki-cho, Kawasaki-ku, 

Kawasaki-shi, Kanagawa -ken 210-8681 JAPAN \JP^ 
Citizenship: Japan 

Post Office Address: same as the above residence. 
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^£ Full name of third joint inventor: Kazutaka NAGASHIMA 
Inventor's signature Date 

* - June II } ZOO I 

Residence: c/o Aminoscience Laboratories, Ajinomoto Co., Inc., 1-1, Suzuki-cho, Kawasaki-ku, 

Kawasaki-sh i, Kanagawa-k en 210-8681 JAPAN CTpX^ 
Citizenship: Japan 

Post Office Address: same as the above residence. 
Full name of forth joint inventor: Tadashi TAKEMOTO 


-fj^ Inventor's signature Date 

q /k^^J^ft June i I , loo I 

Residence: c/o Aminoscience Laboratories, Ajinomoto Co., Inc., 1-1, Suzuki-cho, Kawasaki-ku, 
\ J{ Kawasaki-shi, Kanagawa-ken 2 10-868 1 JAPAN (J/^0>)/ 

|3 Citizenship: Japan 

^ Post Office Address: same as the above residence. 


